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The Caltrans Division of Research and Innovation (DRI) receives and evaluates numerous research problem 
statements for funding every year. DRI conducts Preliminary Investigations on these problem statements to better 
scope and prioritize the proposed research in light of existing credible work on the topics nationally and 
internationally. Online and print sources for Preliminary Investigations include the National Cooperative Highway 
Research Program (NCHRP) and other Transportation Research Board (TRB) programs, the American Association 
of State Highway and Transportation Officials (AASHTO), the research and practices of other transportation 
agencies, and related academic and industry research. The views and conclusions in cited works, while generally 
peer reviewed or published by authoritative sources, may not be accepted without qualification by all experts in the 
field. 

 
Executive Summary 

 
Background 
In May 2011, the Senate Standing Committee on Budget and Fiscal Review added language to the budget 
bill that requires Caltrans to commission an independent study of the costs and benefits of hiring 
consultants to address temporary increases in workload. 
 
To aid in this effort, a Preliminary Investigation dated July 15, 2011, synthesized completed and in-
process national- and state-related research that compares the cost of outsourcing highway design and 
construction activities with the cost of completing those tasks with in-house staff.  
 
This Preliminary Investigation follows up on the next steps identified in the July 15 report as Caltrans 
continues its evaluation of in-house staff and consultant costs. 
 
Summary of Findings 
We contacted representatives from state department of transportation (DOT) research programs and 
principal investigators to learn more about the following completed research and projects in process. 
 
State Research 
Arizona 
Cost models described in a 2003 Arizona DOT report compare the direct and indirect costs of transacting 
business via third parties with costs incurred by Arizona DOT Motor Vehicle Division field offices. Our 
contact at Arizona DOT is unaware of current use of these models.  
 
Louisiana 
The Outsourcing Decision Assistance Model developed in 2002 for Louisiana Department of 
Transportation and Development (DOTD) includes both qualitative and quantitative elements and 
evaluates the potential to outsource agency functions and activities.  
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The model, which is available on CD-ROM upon request, is not currently being used by Louisiana 
DOTD. The model’s developer provides his perspective on why the model has not gained wide 
acceptance and observes that “numerous studies have been conducted on the subject, and the answer is 
clear on cost (it is roughly 20 percent more expensive to contract out design services on routine road and 
bridge designs) but the decision should not be made on cost alone; there are other equally important 
considerations that need to feature in the decision.” 

 
Oregon 
A 2007 Oregon DOT report provided a decision tree to aid in making cost-based outsourcing decisions. 
While our contacts could not confirm that Oregon DOT was using the decision tree, we learned more 
about a project in process that appears to take precedence over application of the 2007 recommendations.  
 
The project in process was spurred by 2010 legislation that precludes Oregon DOT from outsourcing 
design and construction project delivery without reasonably based cost estimates. In a project scheduled 
to conclude in June 2012, researchers are developing a database that provides a range of consultant hours 
expended for standard tasks related to three types of activities:  

• Engineering. 
• Technical nonengineering. 
• Administrative. 

  
The principal investigator for both the 2007 report and the project in process called our attention to 
another project in process. Oklahoma State University is developing models and software for estimating 
preliminary engineering (PE) costs in a study scheduled for completion next summer. Project deliverables 
will include guidelines for DOT engineers to standardize the PE cost estimating procedure and a 
computer software program for estimating PE costs that can serve as a national standard for making such 
estimates.  
 
Texas 
A 2009 report prepared for TxDOT found “consistent and large” differences in costs between in-house 
and consultant projects, and the report’s authors recommended further inquiry to assess the accuracy of 
the in-house charges. Independent follow-up analysis conducted by the author of the 2009 report using 
more recent data confirms the study’s findings: Mixed projects (in-house and consultant charges) cost 
TxDOT more than in-house projects. 
 
A project in process by Texas State University–San Marcos is re-examining costs associated with in-
house and consultant-provided engineering services. Two technical memoranda summarize researchers’ 
efforts to examine all direct and indirect costs associated with in-house preliminary design engineering 
services and develop a calculation of the in-house per-hour costs associated with engineering project team 
titles. A final report will be published in November 2011. 

 
Related Research 
A 2010 Transportation Research Record article describes an Excel-based outsourcing decision support 
tool and results of its application within an unnamed state DOT. Further work on the tool includes an 
examination of ways to monetize the loss of implicit knowledge when outsourcing specific functions and 
subfunctions. The tool will become available to other interested state DOTs in December 2011.  
 
A 2006 conference paper proposed Quality Adjusted Transportation-Related Activities, an index 
composed of four quality criteria (response time, completion time, life years and public opinion) that 
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compares the performance of the public and private sectors, or two private contractors. No further work 
has been conducted in connection with this model. 

 
 

Contacts 
 
During the course of this Preliminary Investigation, we spoke to or corresponded with the following 
individuals:  
 
 
State Transportation Agencies 
 
Arizona 
Dianne Kresich 
Research Project Manager 
Arizona Department of Transportation 
(602) 712-3134, dkresich@azdot.gov 
 
Louisiana 
Mark Morvant 
Associate Director, Research  
Louisiana Transportation Research Center 
Louisiana Department of Transportation and Development 
(225) 767-9124, mark.morvant@la.gov 
 
Oregon 
Jon Lazarus 
Research Coordinator, Construction, Maintenance and Operations  
Oregon Department of Transportation 
(503) 986-2852, jon.m.lazarus@odot.state.or.us 
 
 

Principal Investigators 
 
Louisiana 
Chester Wilmot, Ph.D., P.E. 
Professor, Civil and Environmental Engineering Department 
Louisiana State University  
Louisiana Transportation Research Center 
(225) 578-4697, cecgw@lsu.edu 

 
Oregon 
David F. Rogge, Ph.D., P.E. 
Associate Professor, School of Civil and Construction Engineering 
Assistant School Head for Construction Engineering Management  
Oregon State University 
(541) 737-4351, david.rogge@oregonstate.edu 
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Texas 
Roselyn E. Morris, Ph.D., CPA 
Chair, Department of Accounting 
Texas State University–San Marcos 
(512) 245-2566, rmorris@txstate.edu 
 
Khali R. Persad, Ph.D., P.E.  
Research Engineer  
Center for Transportation Research  
University of Texas at Austin 
(512) 232-3080, kpersad@mail.utexas.edu  
 
 
Other Researchers 
 
Robert J. Eger III, Ph.D., M.P.A 
Associate Professor, Askew School of Public Administration & Policy 
Florida State University  
(850) 645-1914, reger@fsu.edu 
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State Research  
Below we examine completed research and research in progress undertaken in five states: Arizona, 
Louisiana, Oklahoma, Oregon and Texas. 

 

Arizona 
We contacted Arizona DOT to determine if the models described in the report below are currently in use. 
At the time of this report, our contact was unaware of any current use of the models and had not yet 
received confirmation from colleagues to verify that assumption.  
 
Related Resource:  

Third Party Transaction Cost-Benefit Analysis, Arizona Department of Transportation, Final 
Report 539, April 2003. 
http://www.azdot.gov/TPD/ATRC/publications/project_reports/PDF/AZ539.pdf 
This report compares the direct and indirect costs of transacting business via third parties with costs 
incurred by Arizona DOT Motor Vehicle Division field offices. While the topic of the report deviates 
from our examination of highway design and construction activities, the report includes a brief 
description of cost models that may be of interest. Page 21 of the PDF provides an overview of two 
models: Full Cost Model and the Mini-Model. The Mini-Model uses a standard rate of 16 percent of 
direct costs to arrive at an indirect cost allocation for internal services and is more limited in scope. 
The models do not attempt to quantify intangible benefits of outsourcing that may include customer 
convenience and time savings, productivity gains and quality improvements. 
 

Louisiana 
A June 2002 Louisiana Transportation Research Center report describes the development of the 
Outsourcing Decision Assistance Model (ODAM), which public agencies can use to address outsourcing 
by considering the relative cost of design services provided by in-house staff versus consultants. 
Researchers provided training programs for district administrators in the Louisiana DOTD, but DOTD 
has not actively used the program. At DOTD’s suggestion, we contacted ODAM’s developer to learn 
more about possible reasons the program has not been better utilized.  
 
ODAM’s developer, Dr. Chester Wilmot, offered the following observations on the potential use of 
ODAM and outsourcing generally: 

• Managers may be less likely to try a new approach given their tendency to rely on experience and 
judgment. 

• Researchers have received inquiries about the program but have no knowledge of its use by other 
agencies.  

• Benefits of the model include: 
o Requiring the user to examine a list of relevant factors and address each one to ensure a 

comprehensive process. 
o A consistent assessment process among competing activities considered for outsourcing. 
o Incorporating within its records information that otherwise would have to be found each 

time the process is applied manually (e.g., wage rates of in-house employees and indirect 
cost rates). 

o Facilitation of the calculation process. 
 

Dr. Wilmot called our attention to a 1998 report cited in Related Resources on page 7 of this Preliminary 
Investigation, Louisiana Department of Transportation and Development In-House Versus Consultant 
Design Cost Study, which concludes that the cost of providing road and bridge designs to DOTD is, on 
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average, lower when provided by in-house staff than by consultants. The average cost for in-house 
designs is estimated at 81 percent of the cost of consultant designs for road projects; bridge projects are 
estimated at 83 percent of the cost of consultant designs for bridge projects. The extra expense for 
consultants is typically due to the cost of contract preparation and supervision. After stripping out those 
two costs, with contract supervision alone almost accounting for the difference, costs are almost the same 
for consultants and in-house staff.  
 
Noting that the issue of staff versus consultant costs is a matter that requires no further research, 
Dr. Wilmot observes that “numerous studies have been conducted on the subject and the answer is clear 
on cost (it is roughly 20 percent more expensive to contract out design services on routine road and bridge 
designs) but the decision should not be made on cost alone; there are other equally important 
considerations that need to feature in the decision.”  
 
State agencies are encouraged to recognize that in-house staff is required to adhere to one set of standards 
and procedures, while a consultant has a different set of standards for each client. In-house staff tends to 
become more specialized and concentrate on more routine designs. 
 
Related Resources:  

Designing a Comprehensive Model to Evaluate Outsourcing of Louisiana DOTD Functions and 
Activities, Louisiana Transportation Research Center, Report No. 358, June 2002. 
http://www.ltrc.lsu.edu/pdf/report_358.pdf 
Researchers developed the Outsourcing Decision Assistance Model to evaluate the potential to 
outsource agency functions and activities. To demonstrate the use of ODAM, which evaluates 
qualitative and cost aspects of contracting out services, researchers applied the model to three 
activities in the Louisiana DOTD: maintenance of rest areas, highway markers and highway striping. 
The model’s generic design allows for modification by the user to evaluate other types of activities 
beyond those tested. 
 
To prepare for development of the qualitative aspect of the model, researchers pilot-tested models in 
use by Arizona and Pennsylvania DOTs. Both models involve assigning weights (or ratings) to a 
series of noncost attributes (e.g., effect on timeliness of service). The qualitative portion of ODAM 
uses the subjective judgment of one or more individuals on a set number of perspectives, where each 
perspective is aimed at a different aspect of the potential for outsourcing. 
 
The cost comparison portion of ODAM is based on a model used by Arizona and New Mexico DOTs. 
ODAM’s cost modeling compares estimated outsourcing costs to two versions of estimated in-house 
costs: direct in-house costs and full (direct and indirect) in-house costs. The model includes three 
types of costs: civil service wages, fringe benefits and support services. The model’s qualitative and 
quantitative results offer three possible outcomes: in-house recommended, outsourcing recommended 
and indeterminate.  

 
Note:  A CD-ROM that contains ODAM is available upon request from Jenny Speights at 

speights@lsu.edu. 
 
User Manual for Outsourcing Decision Assistance Model, Louisiana Transportation Research 
Center, Report No. FHWA/LA-364, June 2002.  
http://www.ltrc.lsu.edu/pdf/final%20report_364.pdf 
This manual describes how to install and use the computer program that executes both the qualitative 
and quantitative portions of ODAM.  
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Louisiana Department of Transportation and Development In-House Versus Consultant Design 
Cost Study, Louisiana Transportation Research Center, Report No. LADOTD 309, June 1998. 
http://www.ltrc.lsu.edu/pdf/report_309.pdf 
From the abstract: Most studies in the past have concluded that consultant design costs are higher 
than in-house design costs or that there is no significant difference in cost. The Louisiana study found 
that consultants are approximately twenty percent more expensive than in-house staff in preparing 
road and bridge designs but that the difference was almost entirely due to the extra cost of contract 
preparation and in-house supervision required for consultant designs. 

 
Oregon 
We contacted Oregon DOT’s research manager and the principal investigator to learn more about two 
projects: a 2007 report that provided recommendations on when to outsource project delivery and an 
effort in process to develop standard pricing for outsourcing design and construction activities.  
 
2007 Recommendations 
Researchers concluded that when outsourcing of project delivery is necessary, projects with a well-
defined scope and an aggressive schedule are highest priority for outsourcing. A decision tree, which 
appears on page 65 of the 2007 report (page 79 of the PDF), was developed to aid Oregon DOT in 
making the insource or outsource decision on a project-by-project basis. Neither contact was aware if 
Oregon DOT is applying the decision tree to current project delivery decisions.  
 
A 2010 law that precludes Oregon DOT from outsourcing design and construction project delivery 
without reasonably based cost estimates led to the project in process discussed in more detail below. It 
appears that the project in process is taking precedence over application of the recommendations included 
in the 2007 report.  
 
Related Resource:  

Evaluation of Oregon Department of Transportation Project Delivery, Oregon Department of 
Transportation, Report No. FHWA-OR-RD-08-03, August 2007. 
http://www.oregon.gov/ODOT/TD/TP_RES/docs/Reports/2007/ProjectDelivery.pdf 
This report summarizes an analysis of Oregon DOT’s methods related to in-house (or insourced) and 
outsourced project delivery. In evaluating whether to outsource, the report concludes that “when 
there is an opportunity to choose between outsourcing and insourcing, the decision to outsource or 
insource should be based on cost.” The project’s data analysis indicates: 

• For preservation projects, both PE and construction engineering (CE) favor insourcing.  
• Cost comparisons showed an advantage for insourced-design-bid-build project delivery of 

CE for modernization projects.  

• Statistically significant results indicate a preference to make outsourcing of PE for bridge 
projects the first choice when outsourcing becomes necessary.  

• For bridge and modernization projects, there is no statistically valid difference in PE and CE 
costs between delivery methods.  

 
Project in Process 
In a project expected to conclude in June 2012, researchers are using 185 work orders from local agency 
projects to compile a database that provides a range of consultant hours expended for 17 standard tasks 
related to three types of activities:  

• Engineering. 
• Technical nonengineering. 
• Administrative. 
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Data will also be used from the third Oregon Transportation Investment Act (OTIA III) State Bridge 
Delivery Program now wrapping up. In 2003, the Oregon Legislature enacted the OTIA III, which 
provides funding for the repair or replacement of hundreds of aging bridges on major corridors 
throughout Oregon. (See http://www.oregon.gov/ODOT/HWY/OTIA/bridge_delivery.shtml for more 
information.)  
 
The consultant hours populating the database are derived from cost breakdowns provided by consultants 
during the project negotiation process. Researchers determined that obtaining this data from actual 
invoices would be cost-prohibitive. 
 
The database can be used by Oregon DOT when negotiating with consulting firms to compare proposed 
costs with those Oregon DOT might expect based on similar work conducted for the agency. Jon Lazarus, 
Oregon DOT Research Coordinator, notes that the initial project takes a first cut at gathering the data, and 
implementation of the database will require a follow-up project funded through another DOT department; 
the information technology, bridge and procurement departments are suggested as possibilities. 
Assistance from internal information technology experts will be required to populate the database with 
information from other Oregon DOT applications and ensure that the tool reflects current data and trends.  
 
Dr. David Rogge, the principal investigator for this project, notes that a similar TxDOT project 
attempting to develop a predictive tool to determine engineering costs encountered difficulties in 
collecting data. (See page 10 of this Preliminary Investigation for more discussion of TxDOT projects.) 
An Oklahoma State University study scheduled for completion this summer (see the citation in Related 
Resources below) is developing models and software for estimating PE costs in a project expected to 
produce a program that can serve as a national standard for making such estimates.  
 
Related Resources:  

“Determining Outsourcing Feasibility and Standard Pricing Methodologies,” Oregon State 
University, expected completion date: June 2012. 
http://rip.trb.org/browse/dproject.asp?n=28393 
Sponsored by Oregon DOT, this research is in response to mandates of Oregon House Bill 2867, 
effective January 2010, which preclude Oregon DOT from outsourcing design and construction 
project delivery without reasonably based cost estimates and a comparative analysis of Oregon 
DOT’s internal cost estimates and consultant cost estimates. Researchers will propose guidelines and 
a methodology for cost estimating and comparative cost analyses and test them with a pilot program.  
 
Research Project Work Plan for Delivering Better Value for Money: Determining Outsourcing 
Feasibility and Standard Pricing Methods, Oregon Department of Transportation, SPR738, March 
2011.  
See Appendix A. 
The work plan provides background on the topic of outsourcing and a list of deliverables for the 
project. 
 
“Procedures and Models for Estimating Preliminary Engineering Costs of Highway Projects,” 
Oklahoma State University, expected completion date: summer 2012. 
http://trid.trb.org/view/2010/P/1095747  
In a project co-sponsored by the USDOT Research and Innovative Technology Administration, 
researchers are investigating current PE cost estimating practices to identify significant factors and 
mechanisms that affect PE costs using 10 years of highway project data from Oklahoma DOT. 
Results of the project will provide Oklahoma DOT with a streamlined procedure for estimating PE 
costs and facilitate consistent practices and a structured format of PE cost estimating.  
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Project deliverables include: 
• Prediction models of PE costs with neural networks. 
• A computer software program for estimating PE costs.  
• Guidelines for DOT engineers to standardize the PE cost estimating procedure.  

 
The software program will be flexible enough to apply to different state conditions. The research 
team sees the potential for the software to become a national standard.  
 

Texas 
In a 2009 report prepared for TxDOT, researchers found “consistent and large” differences in costs 
between in-house and consultant projects. These differences prompted speculation as to the reasons, and 
the report’s authors recommended further inquiry to assess the accuracy of the in-house charges. 
 
We contacted the 2009 report’s author, Dr. Khali Persad and learned that TxDOT contracted with Texas 
State University–San Marcos to re-examine the issue. With regard to the accuracy of the in-house charges 
reflected in the 2009 report, Dr. Persad conducted an independent examination of TxDOT’s data for fiscal 
years 2008 through 2010 and found that 30 percent to 40 percent of in-house staff’s available time is not 
reflected in let projects. Some follow-up interviews indicated that the time goes to “planning projects” 
(projects that are the precursors of actual lettable projects) or to projects that are shelved for various 
reasons. The new data confirms Dr. Persad’s findings reflected in the 2009 TxDOT report using data from 
fiscal years 2006 and 2007: Mixed projects (in-house and consultant charges) cost TxDOT more than in-
house projects. 
 
The follow-up study conducted by Texas State University is examining the total cost of performing 
engineering activities in-house as compared to contracting with the private sector for those services. A 
joint working group composed of the Consultant Engineer Council and TxDOT representatives is 
coordinating the study. See Related Resources below for citations and a discussion of the results of the 
project’s first two tasks. The final report will be published in November 2011. 
 
Related Resources:  

Special Studies for TxDOT Administration in FY 2009, Texas Department of Transportation, 
Report No. FHWA/TX-10/0-6581-CT-1, December 2009. 
http://www.utexas.edu/research/ctr/pdf_reports/0_6581_CT_1.pdf 
One of the special studies appearing in this report is an analysis of PE and CE costs. (Study results 
begin on page 21 of the PDF.) Researchers conducted a statistical analysis of PE and CE costs for 
TxDOT construction projects let in fiscal years 2006 and 2007. Projects were classified as fully in-
house (no consultant charges) or mixed (in-house and consultant charges). There were no 100 
percent consultant projects at the project level, though specific functions can be recorded as 100 
percent in-house PE or 100 percent consultant PE.  
 
Findings from a direct comparison of in-house and consultant PE costs follow: 

• Consultant PE is about 5.4 times as costly as in-house PE when controlling for project size 
(cost), with caveats detailed in the report.  

• PE for the median mixed project is 12.47 times as expensive as the median in-house project. 

• PE cost increases with increasing project size, and for two projects of identical construction 
cost, the PE cost of a mixed project is 7.55 times the cost of the in-house project. 

• For the same project size and the same PE function, in-house cost is less than consultant cost 
by a factor that ranges from 1.82 for signing up to 15.14 for feasibility studies.   
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A similar direct comparison of in-house and consultant CE costs was not included in the study. 
 
Technical Memorandum 0-6730-PA-Task 1, Examining Engineering Costs for Development of 
Highway Projects, Texas State University–San Marcos, March 2011. 
See Appendix B. 
Since September 1, 1997, Texas state law provides that 35 percent of appropriated funds are to be 
expended to private sector providers for engineering-related services. This technical memorandum 
begins with a discussion of four studies sponsored by TxDOT over the past 25 years in an attempt to 
determine the engineering costs for TxDOT’s highway projects.  

• A May 1987 study examined the use of external consultants for complex projects requiring 
particular expertise or specialized equipment, or when TxDOT did not have the capacity to 
perform the project in a timely manner. Researchers concluded that the cost for in-house 
staff was lower than the cost of consultants. 

 
• An August 1997 report describes results of a project to evaluate the methodologies for 

ensuring compliance with achieving outsourced work and identified costs that should be 
used to determine whether the costs of in-house and consultant services were equivalent. The 
study concluded that PE cost data had limited usefulness given the inclusion of indirect costs 
that were not appropriate for comparing the cost of in-house and consultant services.  

 
• A February 1999 comparative study of in-house and consultant PE and design work 

concluded that outsourced design was more expensive than in-house design for eight out of 
13 types of processes. 

 
• In 2009, researchers examined the incremental benefits of using consultants rather than in-

house staff for engineering activities in highway, bridge and maintenance operations. Results 
indicate that the data collected by TxDOT is not easily comparable to consultants’ data given 
differing cost classifications, which prevented researchers from drawing any conclusions. 

 
Researchers note that these study results indicate the “answer to the question of engineering costs 
remains clouded.” Factors contributing to this uncertainty include a lack of readily available data, the 
fact that many projects use both in-house and consultant staff, and a lack of definition as to which 
costs should be included in a comprehensive analysis.  
 
The purpose of the current study is to examine all direct and indirect costs associated with 
maintaining an engineering employee who does preliminary design engineering at TxDOT. 
Researchers are employing two approaches:  

Approach 1: Mimic the consultants’ approach by using direct labor costs and hours charged to 
specific projects. Direct labor costs are combined with indirect costs of benefits, office space 
costs, division and district general and administration allocation, resident engineer overhead and 
other PE costs. 
 
Approach 2: Use detailed costs from three district offices to determine the cost per hour of PE. 
This method considers direct labor costs to include both salary and benefits. The cost per 
productive hour is combined with costs associated with training, human resources, benefits, 
technology and office space.  
 

Researchers note that the calculations above may be used to make decisions on whether to retain 
design engineering in-house or contract it out. It is not an avoidable cost per hour. 
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Technical Memorandum 0-6730-PA-Task 2, Examining Engineering Costs for Development of 
Highway Projects, Texas State University–San Marcos, June 2011. 
See Appendix C. 
The task documented in this memorandum focuses on the calculation of the in-house per hour costs 
associated with engineering project team titles. These project teams are responsible for a range of 
activities that includes engineering, land surveys, environmental review, transportation feasibility, 
financial management, real estate appraisal and materials laboratory services. A table on page 5 of 
the PDF summarizes the per-hour costs and range of per-hour costs across three district offices. 
Tables 1 and 2, which begin on page 6 of the PDF, provide consultant and in-house grade 
descriptions to aid in the conversion of external consultant titles to in-house project roles.  

 
 

Related Research  
The publications below highlight tools that evaluate the implications of outsourcing and assess the 
performance of the public and private sectors. 
 
“Outsourcing Decision Making in Public Organizations: Proposed Methodology and Initial 
Analytic Results from a Department of Transportation,” Robert J. Eger III, Subhashish Samaddar, 
Transportation Research Record, Vol. 2199, 2010: 37-47. 
Citation at http://dx.doi.org/10.3141/2199-05  
This article presents an outsourcing decision support tool (ODST) that evaluates the multidimensional 
implications of outsourcing. In a two-year project, researchers developed and tested the ODST with a 
state DOT. The process began with identifying competencies and core competencies, and then moved to a 
survey of DOT managers to conduct a pro-con-risk assessment of potential outsourcing functions. In 
examining the agency’s competencies, researchers concluded “the great majority of DOT functions and 
subfunctions could be outsourced if oversight of the outsourced function or subfunction is well defined 
and supported.” 
 
Researchers gathered information about subfunctions that allowed for clustering of similar activities and 
identified potential priorities in outsourcing from the perspectives of two managerial teams. A knowledge 
audit conducted with the use of a questionnaire identified four types of knowledge assets associated 
within each subfunction: 

• Implicit. 
• Explicit. 
• Organizational and managerial. 
• Contextual relationship. 

 
A cost analysis considered direct and indirect costs, including estimates of experience and education for 
the subfunctions and training cost investments.  
 
The ODST automates analysis of data entered into a spreadsheet using built-in Excel macros. For most 
DOTs, entry of raw data can be automated through uploads from internal databases. The user can elect the 
type of output—Excel or Access—to see the savings and cost implications of outsourcing on:  

• Direct labor and asset costs. 
• Human resources. 
• Knowledge assets (implicit and explicit). 

 
Further development will enhance the tool’s ability to forecast future spending patterns. 
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Current Status 
We contacted Dr. Robert Eger to learn more about the project’s current status. Dr. Eger remains under 
contract until December 2011with the state DOT participating in development and testing of the ODST. 
After contract expiration, the state DOT participating in the project can be named and the ODST will be 
available to other DOTs wishing to use it.  
 
The state DOT now using the ODST identified challenges with monetizing implicit knowledge. 
Dr. Eger’s evaluation of that aspect of the ODST is the topic of an article submitted for publication that 
presents a new measuring tool which identifies the costs associated with losing implicit knowledge before 
outsourcing occurs. 
 
“Extending CEA: Facilitating the Debate Over Public Outsourcing,” Amanda Wilsker, Robert J. 
Eger III, A Performing Public Sector: The Second TransAtlantic Dialogue, June 2006. 
http://soc.kuleuven.be/io/performance/paper/WS5/WS5_%20Eger%20and%20Wilsker.pdf 
Instead of converting everything into monetary terms, as is the case in cost-benefit analyses, cost-
effective analysis (CEA) relies on the inclusion of a quality measure to provide a mechanism to estimate 
the tradeoff between cost and quality. This conference paper described Quality Adjusted Transportation-
Related Activities, an index composed of four quality criteria (response time, completion time, life years 
and public opinion) that compares the performance of the public and private sectors, or two private 
contractors. The model focuses on DOT maintenance activities but can be extended for use with other 
activities. The authors note that an ongoing challenge in conducting a proper CEA is accurately 
measuring costs, and that DOTs have not adequately addressed estimating overhead and oversight costs 
despite the adoption of newer database systems. 
 
Dr. Eger reports that no further work has been conducted on this model. 
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Research Project Work Plan 
for 

Delivering Better Value for Money: Determining Outsourcing Feasibility and Standard 
Pricing Methods 

 
1.0 Identification 

1.1 Organizations Sponsoring Research 

Oregon Department of Transportation (ODOT) 
Research Unit 
200 Hawthorne Ave. SE, Suite B-240 
Salem, OR  97301-5192     Phone: (503) 986-2700 
 

1.2 Principal Investigator(s) 

David F. Rogge, Associate Professor 
School of Civil and Construction Engineering 
Oregon State University 
Kearney Hall 201D 
Corvallis, Oregon  97331     Phone: 541-737-4351 
David.rogge@oregonstate.edu 
 

1.3 Technical Advisory Committee (TAC) Members 

Jon Lazarus, Research Coordinator, Chair    Jon.m.Lazarus@odot.state.or.us 
Michael Jenkins, ODOT Contracts Coordinator    Michael.l.Jenkins@odot.state.or.us 
Paul DePalma, ODOT Major Projects Branch          Paul.a.Depalma@odot.state.or.us 
Michelle Remmy, ODOT Chief Procurement        Michelle.Remmy@odot.state.or.us 
Robert McKibben, ODOT Contract Coord          Robert.a.Mckibben@odot.state.or.us 
Jeff Graham, FHWA representative    Jeffrey.Graham@dot.gov    
Chey Bookey, ODOT Contract Oversight Coord   
Cheryl.BOOKEY@odot.state.or.us 
 
 

1.4 Friends of the Committee (if any) 

Marline Hartinger, ODOT Chief of Audit Services, Audit Services;  
Kathryn Ryan, ODOT Branch Manager, Support Services Branch;  
Tom Lauer, ODOT Branch Manager, Major Projects;  
Stephanie Smyth, ODJ Unit Manager;  
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2.0 Problem Statement 

Outsourcing is a proven project delivery method integral to ODOT’s abilities to carry out its 
mission to provide a safe, efficient transportation system that supports economic opportunity 
and livable communities for Oregonians.  According to mandates of Oregon House Bill 
2867, effective January 2010, without reasonably based cost estimates and comparative cost 
analyses between ODOT’s internal cost estimates and consultant cost estimates, ODOT is 
precluded from outsourcing design and construction project delivery.  ODOT needs to 
develop a methodology for cost estimating and comparative cost analyses between ODOT 
internal cost estimates and consultant cost estimates that is accurate and transparent, in order 
that outsourcing may continue as an essential element in ODOT’s delivery of projects.  
Without outsourcing, ODOT cannot sustain the level of project delivery expected by the 
legislature and the public.   

 
 

3.0 Objectives of the Study 

The research goal is to obtain and synthesize the information necessary to assure that ODOT 
methodology for comparison of internal cost estimates and consultant cost estimates meets 
the mandate of Oregon House Bill 2867, and serves as a valuable tool for effectively 
managing outsourcing.  To this end, the research objectives are as follows: 

• Document current ODOT procedures for estimating costs, determining internal 
overhead, determining consultant profit rates, conducting comparative analyses, and 
integrating delay costs and utilization rates into cost estimates. 

• Determine the cost estimating procedures of other DOT’s and summarize normally 
accepted procedures for allocating internal overhead of public agencies to projects. 

• Provide guidelines for ODOT procedures that will assure all stakeholders that the 
mandate of Oregon House Bill 2867 is being, or will be, met. 
 

 
3.1 Benefits 

The research and resulting methodology will enable compliance with Oregon House 
Bill (HB) 2867, effective January 2010, and will demonstrate ODOT’s proactive 
responsiveness to US DOT Office of Inspector General (OIB) audit 
recommendations of February 2009, and to various Oregon Secretary of State audits 
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and Federal Highway Administration (FHWA) reviews and requirements, and will 
continue to enhance ODOT’s partnership with the A&E industry.  The research will 
allow ODOT to do a better job of managing consultant services.  The research will 
be of benefit to several departments within the agency that use outsourcing methods.  
Other transportation agencies who are dealing with similar issues will also benefit 
from this effort.  If the research is not performed, there is a higher likelihood that 
ODOT could be determined noncompliant with Oregon House Bill 2867, possibly 
leading to elimination of outsourcing of project delivery.  If this were to happen, it is 
highly unlikely that ODOT would be able to deliver projects at the levels needed to 
provide adequate transportation infrastructure.  This research into comparative 
analysis and cost estimating methodology will provide ODOT with a more robust 
cost estimating tool and background data.  ODOT will be positioned to more 
effectively provide oversight for outsourced project delivery.  
 

4.0 Background and Significance of Work 

The past 30 years have seen a dramatic increase in the use of outsourcing of engineering 
services by transportation agencies (Rogge et.al. 2007; Warne, 2003).  This trend means that 
accurately comparing costs of insourced and outsourced engineering services is becoming 
more important and that the need is more widespread.  Before embarking on the current 
research, a preliminary literature review was conducted.  A search for literature relevant to 
the problem statement and research objectives included a search of the Transportation 
Research Information Services (TRIS) database, as well as other sources.   
 
Ellis (2000) reported on a study comparing costs of insourced and outsourced construction 
engineering and inspection for the Florida DOT.  Schneider (1998) reported on a study 
comparing costs of insourced and outsourced construction engineering and inspection for the 
Louisiana DOTD.  Schneider’s methodology is based on methodologies reported from 
studies of transportation agencies in Texas, California, Wisconsin, and Missouri from the 
1970’s, 1980’s, and 1990’s.  If more recent methodology cannot be identified, Schneider’s 
methodology at least provides a reference point for the current research. 
 
Publications by, Schneider (1998), Ellis (2000), and Rogge (2007) indicate that a major 
challenge faced in comparing outsourced costs to insourced costs is the proper allocation of 
transportation agency overhead to determine a true cost for performing the contracted 
services insourced to be compared to costs of outsourced services.  Accepted methodologies 
for determining public agency overhead and applying to contract work do exist.  For 
example, following the direction of OMB Circular A-21 (OMB 2004), research universities 
periodically are reviewed by a designated federal government agency to determine allowable 
overhead rates that will be accepted for contracted research.  The previously cited study by 
Schneider (1998) also deals with the topic of allocating agency overhead to insourced design 
by the Louisiana DOTD.  If better or more recent methodologies cannot be found, these 
procedures provide a reference point for the current research.  
 
 
 

5.0 Implementation 
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Research findings will be summarized in the final report.  It is expected that the Project 
Delivery Leadership Team, Contract Leadership Team, Region Technical Centers, Project 
Leaders and Local Agency Liaisons will become aware of the findings through the project’s 
Technical Advisory Committee.  Through the actions of these groups and individuals, and 
the obvious need to comply with Oregon House Bill 2867 and with the US DOT Office of 
Inspector General audit recommendations, research findings will be implemented. 
 

6.0 Research Tasks 

The following matrix summarizes the research tasks: 
 

Task 1 Responsible 
Party(ies) Cost 

Task #1:  Document current ODOT practice.  Review and analyze current ODOT 
practices for estimating consultant contract amounts and for allocating agency 
overhead for insourced activities through review of documents and meetings and 
interviews with ODOT personnel and consultants. 
 
Time Frame:  4 months 
Deliverables:   

• Presentation to TAC 
• Comprehensive written summary to be included in the final report 

TAC Decision/Action:  Assess progress, review findings and provide feedback to 
PI. 

PI $20,000 

 
Task 2 Responsible 

Party(ies) Cost 

Task #2:  Literature review.  Review and analyze published research and 
procedures used by other state DOTs and Canada.  Examine guidance from 
accounting organizations and the ACEC for consultant cost estimates, and from 
the federal government OMB for allocating overhead costs for state and local 
government agencies. 
 
Time Frame:  4 months 
Deliverables:   

• Presentation to TAC 
• Comprehensive written summary to be included in the final report 

TAC Decision/Action:  Assess progress, review findings and provide feedback to 
PI. 

PI $20,000 

 
Task 3 Responsible 

Party(ies) Cost 

Task #3:  Agency surveys.  Conduct surveys of DOTs to develop a summary of 
current practices relating to estimating costs of consultant services and agency 
overhead allocation. 
 
Time Frame:  2 months 
Deliverables:   

• Presentation to TAC 
• Comprehensive written summary to be included in the final report 

TAC Decision/Action:  Assess progress, review findings and provide feedback to 
PI. 

PI $5,000 
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Task 4 Responsible 
Party(ies) Cost 

Task #4:  Interviews.  Identify experts identified in Tasks 1-3. 
 
Time Frame: 2 months 
Deliverables:   

• Presentation to TAC 
• Comprehensive written summary to be included in the final report 

TAC Decision/Action:  Assess progress, review findings and provide feedback to 
PI. 

PI $2,000 

 
Task 5 Responsible 

Party(ies) Cost 

Task #5:  Analysis, Experimentation and Tool Development.  Review analysis 
and synthesis of data collected.  Propose guidelines and methodology, test with 
pilot program selecting projects based on ODOT Procurement Office input, and 
document results. Develop tool for use from data sources and TAC guidance. 
Software prototype to be developed. 
 
Time Frame:  5 months 
Deliverables:   

• Presentation to TAC 
• Comprehensive written summary to be included in the final report 
• Prototype tool 

TAC Decision/Action:  Assess progress, review findings and provide feedback to 
PI. 

PI $63,000 

 
Task 6 Responsible 

Party(ies) Cost 

Task #6:  Final report.  Assemble the information obtained in tasks 1-5 into a 
comprehensive report including guidelines and methodology for ODOT for 
estimating costs of consultant services contract and comparable costs if contract 
work were to be performed by ODOT personnel. 
 
Time Frame:  4 months 
Deliverables:   

• Final report.  Report will be produced in the standard ODOT Research 
Group report format. 

• Presentation to TAC 
TAC Decision/Action:  Review draft of final report and provide feedback; 
approve final version of final report.   

PI $30,000 
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7.0 Time Schedule 

The tentative timeline to perform the activities in this research project is shown below.  This 
timeline was developed assuming January 1, 2011, as the start date for the project.  Cells 
with asterisks indicate approximate time frames when the PI intends to meet with ODOT to 
present and discuss preliminary findings. 
 

  FY 2011 FY 2012 
Qtr 1 Qtr 2 Qtr 1  Qtr 2 Qtr 3 Qtr 4 

Project Tasks Jan - Mar Apr - Jun July - Sep Oct - Dec Jan - Mar Apr - Jun 

Task 1: Document 
ODOT Practice 

  
Deliverable:  

    

*   

  
  

  

  
  
  

    

Task 2:  Literature 
Review 
  
Deliverable:  

    

* 

   
  

  
  
 

    

Task 3: Agency Surveys 

  
Deliverable:  

   

 * 

   
  
  
  

  
  

  
 

Task 4: Interviews 
  
Deliverable: 

   

 * 

   
  
  
  

 
  

Task 5: Analysis and 
Experimentation 

  
Deliverable: 

         

 *   

  
  
  
  

   
Task 6: Final Report 
  
Deliverable: 

       

    *  
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